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(54) Automatic parison feed system 

(57) In an automatic parison feed 
system for tubular plastic parisons 1 , 
parisons are fed, one at a time, from a 
parison feed unit into a parison 
loading unit. The parison loading unit 
includes a parison loading guide 7 1 , 
which holds a parison vertically. The 
guide is positioned above a shuttered 
aperture 1 03 in the upper wall of a 



heating furnace. The shutter 1 04 of 
this aperture is opened as the parison 
loading unit descends vertically to a 
predetermined position within the 
furnace. The parison loading unit 
releases its parison, which falls onto a 
vertical parison pin 17 mounted on an 
endless parison conveyor moving 
within the furnace. The parison 
loading unit is then raised from the 
furnace and the shutter is closed. 
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SPECIFICATION 

Automatic parison feed system 

The present invention relates to an automatic 
parison feed system wherby tubular parisons e.g. 
5 of plastics material are fed onto parison pins 
extending vertically upwards from a horizontal 
parison conveyor moving within a heating furnace. 

Prior to forming a container or the like by 
biaxialiy stretching a parison by blow moulding, it 

1 0 is well known to feed the parison vertically onto a 
parison pin mounted on a parison conveyor which 
is moving as an endless loop within a heatmg 
furnace. The parison is heated up to a 
predetermined stretching temperature, then a 

1 5 predetermined blow molding is performed. A hot- 
air heating furnace is usually used. For example, in 
the case of a biaxialiy stretching blow moldmg of a 
polypropylene parison, it is necessary to heat the 
parison up to a stretching temperature near the 

20 melting temperature of the parison, e.g. 

-J 40 1 1C^C. For effecting uniform blow moldmg 

of parisons and ensuring high accuracy 
(prevention of thickness deviation, etc), the 
parison must be heated uniformly throughout its 

25 circumference and overall length, and to this end 
the temperature within the heating furnace must 
be maintained uniform in a predetennined, nan-ow 
range. 

In a prior invention (see Japanese Patent 

30 Publication No. 43060/1 976 and Utility Model 
Publication No. 3391 2/1 976) filed by the present 
applicant and already patented, an automatic 
parison feed system is mounted at a lateral side 
exteriorly of a heating furnace; part of a panson 

35 conveyor disposed within the heating furnace 

extends outside the heating furnace through a pair 
of slit-like passages formed in the side wall of the 
heating furnace; parisons are vertically fed, one at 
a time, onto parison pins mounted on the panson 

40 conveyor outside the heating furnace; and the fed 
parisons are conveyed successively into the 
heating furnace through one of the passages by 
means of the parison conveyor. In such an 
automatic parison feed system, however, the 

45 abovementioned passages must be kept open at 
all times to allow the continuously moving panson 
conveyor to pass through them. However, if such 
passages are kept open at all times, the hot air 
within the heating furnace may escape through 

50 them, and cold air may enter the furnace thus 
making it difficult to maintain the furnace 
temperature uniform within a predetermined 
narrow range. For this reason, in the prior 
invention in question, the heated state of panson 

55 is apt to be uneven, with the result that the blow 
molding after heating is inconsistent or its 
accuracy is deteriorated. Furthermore, due to the 
escape of hot air and admission of cold air, the fuel 
consumption required for heating is increased. 

60 As is well known, moreover, a number of 

parison pins are mounted on the parison conveyor 
and a number of parisons which have been 
successively fed onto those pins are conveyed 
around a circuit defined by an endless conveyor. 



65 within the heating furnace, the parison conveyor 
being moved in a continuous manner. Parisons 
must thus be fed onto the parison conveyor in 
synchronism with the continuous movement of 
the conveyor. But this is by no means easy. 

70 Furthermore, in the prior Invention (Japanese 
Utility Model Publication No. 33912/1976), 
successively fed parisons are held in a vertical 
state within a hopper which is provided with a 
shutter at the lower end thereof; guides are 

75 disposed circularly above a parison conveyor for 
rotation in synchronism with the conveyor, and 
when one of the guides has reached a position 
under the hopper, the shutter is opened to let a 
parison descend into the guide until the parison is 

80 received on a fixed circular bottom plate mounted 
below the guide frame. The inserted parison is 
then moved horizontally by the guide while it is 
slid on the bottom plate until it falls off the bottom 
plate, whereupon the parison is allowed to fall 

85 onto a parison pin mounted on the parison 

conveyor. The parison is now pushed onto the pin 
by a push rod which is disposed above the parison 
and which is raised and lowered by means of an 
air cylinder. This prior invention permits an 

90 automatic feed of parisons in synchronism with a 
continuous movement of the parison conveyor 
and have proved quite effective. However, since it 
Is necessary that the opening and closing 
operation of the hopper shutter and the vertical 

95 drive for the push rod should be controlled with 
precise timing, the structure (especially control) is 
complex and the entire system becomes extremely 

large. , , . - . , 

In the prior invention (Japanese Utility Modei 

100 Publication No. 33912/1976), moreover, parisons 
are fed beforehand into a feed hopper in an 
obliquely upwardly inclined state, and the parisons 
in this inclined state are conveyed successively 
upwards in their inclined direction by means of an 

1 05 endless chain having pawls for pushing the 
parisons until they reach the upper end of the 
endless chain, from where; the parisons a*-^^ fed to 
a parison loading unit continuously in a vertical 
state. 

110 In this prior invention, however, the feed of 

parisons to the parison loading unit is effected by 
utilizing the motion of the parisons, which, on 
reaching the upper end of the endless chain fall 
under their own weight. Thus, the feed is effected 

1 1 5 without forcibly changing the position of parisons. 
As a result, however, the parison feed motion is 
uncertain and often causes an erroneous feed. 
Moreover, the feed rate is limited by the parison 
feed rate to the parison loading unit. Therefore, 

1 20 the endless chain cannot be moved at high speed 
and the parison feed time tends to be long and it is 
difficult to make a quick feed. 

According to the present invention there is 
provided an automatic parison feed system for 

1 25 feeding parisons one at a time onto parison pins 
projecting at predetermined inten/als from an 
endless conveyor, the conveyor and pins moving 
in a furnace, the system comprising an opening m 
an upper wall of the furnace and a shutter to open 
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and ciose the opening, parison loading means for 
holding a parison substantially vertically, the 
parison loading means being above the opening, 
parison feed means for feeding parisons one at a 
time to the parison loading means, means for 
retracting the shutter from the opening, means for 
lowering the parison loading means through the 
opening to a predetermined position within the 
furnace, to feed a parison onto a parison pin, 
means for then raising the parison loading means 
from the furnace, and means for then returning the 
shutter to close the opening. 

The opening and closing of the shutter in 
synchrony with the movement of the parison 
loading means improves the sealing of the furnace 
and it is thus possible to reduce the likelihood of 
accidental changes in the temperature within the 
furnace caused by, as in the prior art, the escape 
of the hot air from, or the entry of cold air into, the 
furnace, thus permitting an extremely smooth 
automatic successive feed of parisons while 
maintaining the interior of the heating furnace as 
uniform as possible in a predetermined narrow 
temperature range and permitting a uniform 
heating of each parison throughout its 
circumference and overall length. The fuel 
consumption required for heating can be greatly 
decreased because it is possible to minimize the 
excape of the hot air from the furnace. 

Preferably the feed system includes a tubular 
parison loading guide having open upper and 
lower ends, a vertical drive unit for vertically 
moving the parison loading guide, and a parison 
catch member attached to the lower end of the 
parison loading guide to open and close said lower 
end, the parison catch member being adapted to 
be opened when the parison loading guide 
reaches its lowered position and closed upon 
subsequent ascent of the parison loading guide, in 
which successively fed parisons are each inserted 
into the parison loading guide through the upper 
end of the latter and supported vertically by thn 
parison catch member, the parison loading guide 
then descending in synchronism with the 
movement of a parison conveyor for transferring 
parisons to a heating furnace, the loading guide 
descending until its lower end is in close proximity 
to the upper end portion of a parison pin mounted 
on the parison conveyor, whereupon the parison 
catch member is opened, thereby allowing the 
parison to fall under its own weight over the 
parison pin. Accordingly, by a simple vertical 
stroke of the parison loading guide, parisons can 
be fed onto the parison pins in automatic 
sequence in synchronism with a continuous 
movement of the parison conveyor. During this 
operation the lower end of the parison loading 
guide descends to close to the upper end portion 
of the parison pin, so that the automatic feed of 
parisons can always be done extremely surely 
without causing an erroneous feed at all. 
Furthermore, the structure is very simple, and the . 
size of the entire system can be greatly reduced. 

The feed system may further include a feed 
conveyor for conveying parisons which have been 



fed horizontally into the upper end of a feed 
hopper which comprises a sloping, fixed feed tray, 
a vertically drive kicker mounted at the lower end 
. of the feed tray, and a chute adjacent the kicker 

70 and movable between a first, substantially 
horizontal position and a second, upwardly 
inclined position, in which the parisons which 
have been conveyed by the feed conveyor are fed 
onto the feed tray in their horizontal state and 

75 allowed to roll successively to the lower end of the 
feed tray, where they are pushed up one by one 
into the chute by means of the kicker, the cute 
then being swung to move a parison to an 
upwardly inclined position and feed it into a 

80 parison loading unit for loading onto a parison 
conveyor moving within a heating furnace. Thus, 
since the parison which has been fed in a 
horizontal position into the chute is then positively 
guided into an upright, e.g. vertical, state by the 

85 chute and fed in that state into the parison loading 
unit, the feed of parisons occurs with very little 
likelihood of an erroneous feed. Furthermore, since 
the parisons which have been conveyed onto the 
feed tray by the feed conveyor can be 

90 accumulated thereon in a predetermined quantity, 
it is not necessary to operate the feed conveyor at 
every feed of a single parison into the parison 
loading unit. That is, the feed conveyor may be 
operated continuously for a predetermined time to 

95 accumulate a predetermined number of parisons 
on the feed tray, and when a predetermined 
number of the accumulated parisons have been 
fed to the parison loading unit, the feed conveyor 
may be operated again continuously for a 
100 predetermined time to supplement parisons on the 
feed tray, !t is thus not necessary to operate the 
feed conveyor frequently at short time inten/als. 
Moreover, since the feed conveyor conveys 
parisons in a horizontal state, the parisons can be 
105 disposed on the feed conveyor at extremely small 
intervals. In other words, small movements of the 
f*^en' conveyor can convey several parison^anto 
the feed tray. Consequently, the operation time of 
the feed conveyor can be shortened to a great 
1 1 0 extent, and the possibility of an early-stage 
damage of the feed conveyor and of its driving 
mechanism can be minimized so that a highly 
durable and reliable system is obtained. 
Furthermore, since the feed of parisons to the 
115 parison loading unit is effected by the cooperation 
of the kicker and the chute and is separately 
controlled from the conveyance of parisons by the 
feed conveyor, it is possible to feed parisons 
quickly to the parison loading unit. 
120 The invention will now be further described, by 
way of example, with reference to the. 
accompanying drawings, in which: — 

Figure 1 is a partially cut-away side view of the 
whole feed apparatus; 
125 Figure 2 is a partially cut-away plan view 
thereof; 

Figure 3 is a vertical sectional side view of a 
parison feed unit portion; 

Figure 4 is a perspective view thereof; 
130 Figures 5 and 6 are each a perspective view of 
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a parison loading unit portion; 

Figure 7 is a partially cut-away front view 
thereof; 

Figure 8 is a partially cut-away side view 
5 thereof; . 

Figure 9 is a sectional view taken on line IX — IX 

of Figure 8; 

Figure 1 0 is a sectional view talcen on line X — ^X 
of Figure 8; 

1 0 Figure 11 is a perspective view of a parison 
catch member of a parison loading guide; 

Figure 1 2 is a horizontal sectional plan view 
showing parison loading and unloading positions; 
and 

1 5 Figure 1 3 is a vertical sectional side view 
thereof. 

Referring first to Figs, 1 and 1, there is shown a 
heating furnace 2 for heating tubular plastic 
parisons 1 , an endless parison conveyor 3 which is 

20 moved on a path within the heating furnace 2, a 
parison loading unit 4 for loading the parisons 
onto the parison conveyor 3, a parison feed unit 5 
for feeding the parisons to the parison loading unit 
4, and a parison unloading unit 6 for unloading the 

25 parisons from the parison conveyor 3. 

The heating furnace 2 is a hot-air heating 
furnace, as shown in Fig. 2. The interior of the 
heating furnace is heated to a high temperature 
with hot air injected from a plurality of ducts 9 

30 mounted in a pair of opposed side walls. In ord^r 
to minimize the escape of hot air from the heating 
furnace 2 to thereby keep the temperature 
uniform throughout the interior of the heating 
furnace 2 in a predetermined narrow range, a 

35 parison loading and unloading workroom 1 0 is 
provided, the workroom 10 being outside the 
furnace and bounded by a workroom wall 1 2 and 
a side wall 1 1 of the heating furnace 2. In the 
workroom wall 1 2 are mounted a pair of open- 

40 close doors 1 3 and 1 4 In opposed relation to the 
parison loading position and parison unloading 
position, respectively, as will be described iit^n 
The parison conveyor 3, as shown in ; igs. 12 
and 1 3, is provided with a pair of vertically spaced, 

45 endless chains 1 6 defining horizontal planes, and 
a large number of parison pins 1 7 extending 
vertically from the upper endless chain 1 6 at 
predetermined pitches. The parison pins 1 7 are 
each fixed onto the upper end of a support tube 

50 1 8, which is fitted over the outer periphery of an 
upper end portion of a support pin 1 9 rotatably 
about a vertical axis thereof, the support pin 1 9 
being mounted vertically between the pair of 
endless chains 1 6. At the upper and lower ends of 

55 the parison pin 1 7 are mounted a generally 
conical, parison anti-vibration collar 20 and a 
parison bearer 21 , respectively. Further, a pinion 
22 is mounted on the outer periphery of the lower 
end of the support tube 1 8. Within the heating 

60 furnace 2, as shown in Fig. 2, the parison conveyor 
3 is moved in the direction of arrow "a" in Fig. 2 
horizontally along a zigzag or boustrophedonic 
path while being guided by guide rails and guide 
sprockets 23 which guide the paired endless 
65 chains 1 6. At any given time a part of the parison 



conveyor 3 is within the workroom 1 0 having 
been conducted into the workroom 1 0 through 
passages 24 and 25 formed in the side wall 1 1 of 
the heating furnace 2. Within the workroom 1 0 
70 the conveyor 3 is guided horizontally in the 

direction of arrow "a" by guide rails (not shown) 
and guide sprockets 26 and 27 which guide the 
paired endless chains 1 6. Along the path of 
movement of the parison conveyor 3 in the 
75 heating furnace 2 there are disposed a larger 
number of horizontal racks 28 so that when the 
parison conveyor 3 is moved along its path in the 
direction of arrow "a" within the heating furnace 
2, the pinions 22 of the parison pins 1 7 are 
80 successively engaged with the racks 28 and 

thereby rotated, whereby the parison pins 1 7 are 
turned about their axis while being moved 
horizontally. 

As shown in Fig. 1 , a pedestal 30 Is mounted 
85 below the heating furnace 2, and a motor unit 3 1 
having reduction gears is mounted in the pedestal 
30. The parison conveyor 3 is moved continuously 
at a predetermined low speed by a driving shaft 
33 which IS driven by the motor unit 3 1 through a 
90 gear transmission mechanism 32 or the like. 

Furthermore, a cam shaft 35 is provided which is - 
driven in synchronism through a chain 
transmission mechanism 34 or the like by means 
of the driving shaft 33, and timing cams 36 are 
95 mounted on the cam shaft 35 to control 

microswitches (not shown) for system control. 
More particularly, the timing cams 36 are rotated 
at low speed in synchronism with the parison 
conveyor 3 which is moved at a constant speed 

1 00 thereby making system controls such as control of 
the operation timing for a kicker and a swingable 
chute in the parison feed unit 5 and for a parison 
loading guide and a shutter in the parison loading 
unit 4, control for stopping the parison conveyor 3 

1 05 at a given position, etc. as will be described later. 
The parison feed unit 5 will be described 
' hereinunder with reference to Figs. 1 through 4. 

Referring first to Fin =1, a panspn feed cu?7v;iyw: 
41 is provided in a position contiguous to a 

1 1 0 parison feed hopper 40. The parison feed 

conveyor 41 comprises, for example, an endless 
chain 44 stretched between a pair of upper and 
lower sprockets 42 and 43, and a large number of 
conveyance plates 45 mounted at predetermined 

1 1 5 small Intervals on the peripheral surface of the 

endless chain 44. The parison feed conveyor 41 is 
inclined at an angle as sharp as possible within a 
range which ensures a safe conveyance of the 
parisons 1 , and the upper sprocket 42 is driven by 

1 20 a motor 46 whereby the endless chain 44 is 
moved in the direction of arrow "b" in Fig. 1 . 

As the parison feed conveyor 41 moves in the 
direction of arrow "b", a large number of parisons 
stacked horizontally within the parison feed 

1 25 hopper 40 are fed horizontally from a delivery port 
47 of the hopper 40 to a lower end portion of the 
parison feed conveyor 41 . The fed parisons 1 are 
put one by one onto the plates 45 of the endless 
chain 44 and conveyed in the direction of arrow 

1 30 "b". The parisons 1 thus conveyed up to an upper 
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end portion of the parison feed conveyor 4 are 
successively discharged from a discharge port 48 
formed at the upper end portion horizontally onto 
a feed tray 49 adjacent to the discharge port 48. 
The outer periphery of the parison feed conveyor 70 
41 is covered with a cover 50. 

Referring now to Figs. 3 and 4, the feed tray 49, 
which has a flat supporting base and upwardly 
projecting retaining edges 51 , is inclined gently 
downward to one end. A stop plate 52 is mounted 75 
at the lower end of the feed tray 49, and an 
opening 53 is formed inside the stop plate, a 
kicker 54 being disposed within the opening 53. 
The kicker 54, is moved vertically between its 
lowered position shown in outline and its raised 80 
position shown in solid lines (both in Fig. 3) by 
means of a piston rod 55a of a vertical air cylinder 
55. The upper end face of the kicker 54 is formed 
with an oblique surface 56 inclined at an acute 
angle downwardly to one end. Outside the stop 85 
plate 52 is disposed a chute 58. The chute 58, 
which is generally U-shaped in section, is movable 
between a first horizontal position and a vertical 
position i.e. is swingable through an angle of 
approximately 90 degrees. The chute is swung 90 
between its horizontal and vertical positions 
(shown in solid lines and in outline respectively in 
Fig. 4), by means of a swingable shaft 60 of a 
cylinder 59. 

The parisons 1 which have successively been 95 
discharged from the parison feed conveyor 41 
horizontally onto the feed tray 49 roll on the tray 
in the direction of arrow "c" and the leading 
parison strikes against the stop plate 52. A 
number of parisons 1 are then arranged as a row 100 
in the feed tray 49. 

A pair of microswitches 61 and 62 are attached 
to the lower surface of the feed tray 49 so that 
actuators 61a and 62a of the microswitches 61 
and 62 project above the base of the tray 49 ^ 05 

through 3 pair of slits 63 and 64 provided in the 
base. As the parison 1 rolls on the tray 49 in the 
direction of arrow "c", the actuators 6 1 a and* 61b 
are successively depressed whereby the 
microswitches 61 and 61 are turned ON and OFF 110 
successively. When a predetermined number of 
parisons 1 are arranged on the tray 49 and the 
microswitch 61 at the upper end of the fixed tray 
49 is kept ON for a predetermined time, the motor 
46 is turned off by operation of a timer circuit 115 
whereby the discharge of the parisons 1 by the 
parison feed conveyor 41 is suspended. 

On the other hand, the kicker 54 is in its 
lowered position shown in outline in Fig. 3, so the 
parison 1 which has been stopped by striking ^20 
against the stop plate 52 rests on the oblique 
surface 56 of the kicker 54. After a predetermined 
interval the kicker 54 is brought up to its raised 
position shown in solid lines in Fig, 3 by means of 
the air cylinder 55. As a result the parison 1 is 1 25 

pushed upwardly, still in its horizontal state, by the 
oblique surface 56 and is raised over the stop 
plate 52, into the chute 58. Subsequently, the 
chute 58 is turned through an angle of 
approximately 90 degrees in the direction of arrow 1 30 



"d" in Fig. 4 by means of the cylinder 59. As a 
result, the parison 1 in the chute 58 is turned by 
approximately 90 degrees from its horizontal state 
into a vertical state, and so slides down from the 
chute 58 and is fed vertically into a parison 
loading guide. In this connection, a fixed inclined 
guide 65 of generally channel section is disposed 
with respect to the chute 58 in the vertical 
position of the chute with its channel facing the 
channel of the chute, the inclined guide 65 thus 
helping to guide the parison 1 while it is fed into 
the parison loading guide. After this operation, the 
kicker 54 and the chute 58 are automatically 
returned to their original positions, horizontal and 
lowered respectively, and the next parison 1 is 
moved onto the oblique surface 56 of the kicker 
54. By repetition of this series of operations, the 
parisons 1 arranged on the feed tray 49 are fed 
successively into the parison loading unit 4 until 
there is no parison on the actuator 61a, 
whereupon the actuator 61a again projects above 
the base of the feed tray 49, the microswitch 6 1 is 
turned OFF and the motor 46 is again turned on to 
resume discharge of the parison 1 by the parison 
feed conveyor 41 . Thus, a predetermined number 
of parisons 1 are always arranged on the feed tray 
49, but in the event of the number of parisons 1 
on the tray 49 decreasing below the 
predetermined number by some cause or other, 
e.g. trouble of the parison feed conveyor 41 , the 
actuator 62a of the other microswitch 62 proj cts 
onto the feed tray 49 and the microswitch 62 
turns ON (the ON-OFF motion thereof being the 
reverse of that of the first microswitch 61 ) to 
operate a safety circuit for operation of an alarm 
buzzer, lamp or the like. 

The parison loading unit 4 will be described 
hereinunderwith reference to Figs. 5 through 1 1. 

Referring firstly to Figs. 5 and 6, a parison 
loading guide 7 1 is disposed vertically under the 
parison feed position of the chute 58. The parison 
loading guide 71 cr^mprisfii. s tube of square 
section and it is provided with openings 72 and 73 
at upper and lower ends thereof, respectively. An 
opening 74 in the front face of the parison loading 
guide 71 extends by a predetermined height from 
the bottom of the guide 71 . A door plate 75 is 
mounted at the upper part of the front opening 74. 
More specifically; the door plate 75 is pivotally 
secured to one side of the parison loading guide 
71 by a hinge 77 which is provided with a spring 
76, the spring 76 acting to maintain the door plate 
75 in its closed state shown in Figs. 5 and 6. 

Referring now to Figs. 9 through 1 1 , a pair of 
left and right parison catch members 79a and 79b 
are provided under the lower end opening 73 of 
the parison loading guide 7 1 , and on the upper 
surfaces of the parison catch members 79a and 
79b are downwardly formed divided conical 
surfaces 80a and 80b resulting from dividing in 
two a conical surface which spans both parison 
catch members. Through a pair of symmetrically 
disposed, generally L-shaped links 81 a and 81 b 
the parison catch members 79a and 79b are 
connected to the back of the parison loading guide 
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71 pivotably in the transverse direction by a pair of 
pivot pins 82a and 82b. On the other hand, as 
shown in Figs. 8 and 1 0, a control rod 83 tor 
control of opening and closing of the parison catch 
5 members 79a and 79b is attached to the back of 
the parison loading guide 71 vertically and slidably 
through a slide guide 84. A connecting rod 85 is 
connected horizontally to the lower end of the 
control rod 83, and a pair of vertical connecting 
1 0 rods 86a and 86b connect between right and left 
end portions of the connecting rod 85 and end 
portions of the paired links 8 1 a and 81 b outside 
the pivot pins 82a and 82b. Upper and lower ends 
of the connecting rids 86a and 86b are 
1 5 respectively connected to the connecting rod 85 
and both links 81 ^. 81b, through pins 87a and 
pins 87b, respectively, in one side of the control 
rod 83 are formed positioning recesses 88 and 8y 
in upper and lower positions, while a positioning 
20 steel ball 90 adapted to selectively engage the 

recesses 88 and 89 to effect positioning of the - 
control rod 83 is retained within a ball holder 91 
provided on one side of the slide guide 84. Within 
the ball holder 91 the steel ball 90 is urged to one 
25 side of the control rod 83 by means of a spnng 92 
which is held in place by a set-screw 93. To the 
upper end of the control rod 83 is connected an 
arm 94 which projects horizontally towards the 
back of the parison loading guide 71. 
30 As shown in Figs. 7 through 1 0, moreover, the 
parison loading guide 7 1 is fixed at the other side 
of its upper end portion to a slider 97 through a 
bracket 96. The slider 97 is vertically movable 
while being guided by a pair of perpendicularly 
35 fixed right and left guide shafts 98, and It IS - 

connected through a bracket 1 00 to the upper end 
of a piston rod 99a of a vertical air cylinder 99. 
Thus the parison loading guide 71 is driven by the 
piston rod 99a of the air cylinder 99 vertically 
40 between its raised position shown in solid lines 

and its lowered position shown in outline m Figs. 7 
through 10. . . 

The pa.isor. loading guide 71 , as-shown in Figs. 
1 and 1 3 is disposed directly above the transfer 
45 path of the parison conveyor 3 in a position above 
an upper wall 102 of the workroom 10, and as 
shown in Figs. 7, 8 and 1 3, an opening 1 03 is 
formed in the upper wall 102 in a position just 
under the parison loading guide 71 so that the 
50 parison loading guide 7 1 when descending to its 
lowered position passes through the opening 1 03 
and enters the workroom 1 0. At this time, the 
lower opening 73 of the parison loading guide 7 1 
is positioned close to the upper end of the panson 
55 pin 1 7 mounted on the parison conveyor 3, and m 
this case the front opening 74 of the panson 
loading guide 71 is disposed so as to face the 
advancing side of movement (e.g. in the direction 
of arrow "a" in Fig. 1 2) of the parison conveyor 3. 
60 As is shown in Figures 5 and 6, a shutter plate 
1 04 is horizontally mounted to open and close the 
opening 1 03. The shutter plate 1 04, which is 
guided by a guide frame 105, is driven for opening 
and closing motion by means of a piston rod 106a 
65 of an air cylinder 1 06, as shown in Fig. 1 . 



Furthermore, as shown in Figs. 8 and 1 0, a pair 
of upper and lower stops 108 and 109 are 
provided, with which the control rod 83 is brought 
into abutment when the parison loading guide 71 
70 is raised to its upper position and descends to its 
lowered position, respectively. The upper stop 108 
is mounted on a fixed bracket 1 10 and is vertically 
movable on that bracket. It is urged downwardly 
of the bracket 1 1 0 at all times by means of a 
7 5 cushioning spring 1 1 1 . The lower stop 1 99 

comprises an adjustment screw and it is inserted 
into a fixed bracket 1 1 2 threadedly from below 
and projects thereabove. As shown in Figs. 5, 6 
and 9, moreover, a microswitch 1 1 4 is attached to 
80 one side of the parison loading guide 71 and an 
actuator 1 1 4a thereof is inserted into the panson 
loading guide 71 through a slit 1 15 formed in the 
said one side of the guide 71. 

Referring now to Figs. 12 and 13, within the 
85 workroom 1 0 there is provided a parison loading 
position 1 1 7 for the loading of parison by the 
parison loading unit 4 and a parison unloading 
position 1 1 8 for the unloading of parison by the 
parison unloading unit 6 respectively at positions 
90 displaced, with respect to the advancing direction 
(the direction of arrow "a") of the parison 
conveyor 3, by nearly one circuit of the conveyor. 
Further, in positions advanced from the parison 
loading position 1 17 and unloading position 118 
95 with respect to the advancing direction (the 
direction of arrow "a") of the parison transfer 
conveyor 3 are mounted a pair of parison 
detecting pins 1 1 9 and 1 20. The parison 
detecting pins 1 1 9 and 1 20 are attached 
1 00 respectively through slits 1 23. and 1 24 formed in 
the workroom wall 1 2 to rotary actuators ^'^^^ 
and 1 22a of a pair of microswitches 1 21 and 122 
which are mounted on the outside of the 
workroom wall 1 2. Thus, the parison detecting 
1 05 pins 1 1 9 and 1 20 project into the workroom 1 0 
through the slits 1 23 and 1 24. Further, those pins 
119 and 120 are urged anticlockwise from thetr 
displaced potiitions shown in:outline.in Fig. 12 to . 
their returned positions shown in solid lines in the 
1 1 0 same figure by means of springs (not shown). 

With the parison loading unit 4 constructed as 
above, when the parison loading guide 71 is in its 
raised position as shown in Fig. 5, the panson 1 is 
inserted vertically into the parison loading guide 
115 71 through the upper opening 72 of that guide by 
means of the chute 58 of the parison feed unit 5 in 
the manner described above. At the same time, 
the control rod 83 is held in its lowered position 
with respect to the slide guide 84 by means of the 
1 20 steel ball 90 engaged within the upper positioning 
recess 88, as shown in solid lines in Fig. 1 0, and in 
association therewith the lower opening 73 of the 
parison loading guide 71 is closed by the panson 
catch members 79a and 79b, so that the panson 
1 25 1 which has been inserted as described above into 
the parison loading guide 71 is stopped by the 
parison catch members 79a and 79b. The lower 
end of the parison 1 comes into engagement with 
the divided conical surfaces 80a and 80b and 
1 30 becomes centrally positioned within the parison 
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loading guide 71. Furthermore, when the parison 
1 is inserted into the parison loading guide 71 , the 
actuator 1 14a of the microswitch is pushed and 
turns ON to detect a correct insertion of the 
5 parison 1 into the parison loading guide 71 . On 
the other hand, in the event of the microswitch 
114 failing to turn ON at a predetermined 
operation timing, a safety circuit for operation of 
an alarm, buzzer, lamp or the like is operated on 
10 the assumption that the parison 1 has not been 
fed correctly into the parison loading guide. 

Then, after a predetermined interval, the shutter 
plate 1 04 is slid in the direction of arrow "e" in 
Figs, 5 and 8 by means of the air cylinder 1 06 to 
1 5 open the opening 1 03. Subsequently, the slider 
97 is pushed down by the air cylinder 99, and 
together with the slider 97 the parison loading 
guide 71 is inserted into the workroom 1 0 through 
the opening 1 03 and brought down to its lowered 
20 position, as shown in Fig. 6. 

In this case, the descending motion of the 
parison loading guide 71 is effected in association 
with the movement of the parison conveyor 3; 
that is, the parison loading guide 71 descends to 
25 its lowered position in synchronism with the 
arrival at the parison loading position, i.e. the 
position just under the parison loading guide 7 1 , 
of one of the parison pins 1 7 being moved 
continuously at low speed in the direction of arrow 
30 "a" in Ftg. 1 2. When the parison loading guide 7 1 
reaches its lowered position, its lower opening 73 
is positioned close to the upper end of the parison 
pin 1 7 as shown in outline in Figs. 7 and 8. 

At almost the same time as the parison loading 
35 guide 7 1 reaches its lowered position, the arm 94 
abuts the upper end of the lower stop 1 09 as 
shown in outline in Figures 8 and 1 0, and is 
pushed up relative to the slide guide. As a result, 
the control rod 83 is raised with respect to the 
40 slide guide 84, as are the horizontal connecting 
rod 85 and both vertical connecting rods 86a, 86b 
anr^ thc* paricr-n -atch members 79a and 79b are 
pivotally moved through the links 81 a and 81b in 
the direction of arrow "f " about the pivot pins 82a 
45 and 82b as shown in phantom in Figs. 9 and 1 0 
whereby the lower end opening 73 of the parison 
loading guide 71 is opened. At this time, as the 
controlled rod 83 is pulled up, the steel ball 90 
comes off the upper positioning recess 88 against 
50 the spring 92 and engages with the lower 

positioning recess 89, so that the control rod 83 is 
located in a raised position with respect to the 
slide guide 84, while both parison catch members 
79a and 79b are held in the opened state. 
55 When the lower end opening 73 of the parison 
loading guide 71 is opened, the parison 1 within 
the guide 71 falls from the opening 73 under its 
own weight and is fitted from above over the outer 
periphery of the parison pin 17 as shown in solid 
60 lines in Fig. 6, At this instant, the parison 1 is 
engaged with the parison bearer 21 and held 
substantially vertically by the parison anti- 
vibration collar 20. Also during this motion of the 
parison 1 with respect to the parison pin 1 7, the 
65 parison conveyor 3 is being moved continuously at 



low speed. Consequently, the parison 1 thus fitted 
over the pin 1 7 pushes open the door plate 75 of 
the parison loading guide 71 and comes out of the 
front opening 74 of the guide 7 1 , as shown in 
70 outline in Fig. 6. 

After the parison 1 is fed to the parison pin 1 7 
in the manner described above, the parison 
loading guide 71 is returned to its raised position 
by means of the air cylinder 99 and the shutter 
75 plate 1 04 is returned to its original closed position 
by means of the air cylinder 1 06 to again close the 
opening 1 03. At this time, when the parison 
loading guide 71 is raised to its upper position, the 
rod 94 abuts the lower end of the upper stop 1 08 
80 and is forced down relative to the slide guide 84, 
as shown in solid lines in Figs. 8 and 10, while the 
accompanying impact is cushioned by the spring 
1 11 . As a result, the control rod 83 is lowered 
with respect to the slide guide 84^ the connecting 
85 rod 85 and both connecting rods 86a, 86b are 
forced down, and the parison catch members 79a 
and 79b are pivotally moved through the links 81a 
and 8 1 b in the direction of arrow "g" about the 
pivot pins 82a and 82b as shown in solid lines in 
90 Figs. 9 and 1 O whereby the lower opening 73 of 
the parison loading guide 7 1 is closed again. 
When the control rod 83 is forced down, the steel 
ball 90 is removed from the lower positioning 
recess 89 and is again engaged with the upper 
95 positioning recess 88, so that the control rod 83 is 
again located in a lowered position with respect to 
the slide guide 84, while the parison catch 
members 79a and 79b are held in the closed state 
described above. 
100 The parison 1 which has been fed onto the 

parison pin 1 7 and held in a substantially vertical 
state is moved from within the workroom 1 0 into 
the heating furnace 2 by the parison conveyor 3. 
Within the heating furnace 2, by virtue of the 
1 05 aforementioned rotation of the parison pin 1 7, the 
parison 1 Is turned on its axis while being moved 
in the dir^r:^^'^*-* M arto\M/ "a" in Fig. 2 and it is 
heated uniformly throughout its circumference 
and overall length up to a stretching temperature 
110 of, for example, 140°Cto 170°C. 

In the event of an error occurring in the 
operation of feeding the parison 1 onto the 
parison pin 1 7 by the parison loading unit 4, for 
example, in the event of the parison 1 being 
115 accidentally fed obliquely onto the parison pin 1 7, 
as shown in outline in Fig. 13, the inclined parison 
1 abuts the parison detecting pin 1 1 9 and causes 
the latter to move pivotally from the rest position 
shown in solid lines to the position shown in 
"J 20 outline in Fig. 1 2, whereupon the microswitch 
121 turns ON to operate a safety circuit for 
operation of an alarm, buzzer, lamp or the like on 
the assumption that the operation of feeding the 
parison 1 to the parison insertion guide 17 was 
125 not performed correctly. At this instant, the 
parison conveyor is automatically stopped. 

After the parison 1 has been heated, i.e. after it 
has been moved along the conveyor .path within 
the heating furnace while being held in a 
1 30 substantially vertical state by the parison pin 1 7, 
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and while turning on its axis, it is again returned to 
the workroom 1 0 and is taken out by the panson 
unloading unit 6 in the parison unloading position 
1 1 8. Explanation of the panson unloading unit 6 is 
here omitted, but it is constructed so that, like the 
parison loading unit 4, it is inserted into the 
workroom 1 0 from an opening with a shutter plate 
formed in the upper wall of the workroom 1 0 and 
pulis out the parison 1 upwardly from the parison 
pin 1 7. At this time, should there occur an error in 
the removal of the parison 1 by the parison 
unloading unit 6, for example, in the event of the 
parison 1 remaining on the pin 1 7 and being 
conveyed to the parison loading position 1 1 7 as 
shown in outline in Fig. 1 3, the parison 1 abuts the 
parison detecting pin 1 20 and causes the latter to 
turn from the rest position shown In solid lines to 
the position shown in phantom in Fig. 1 2, 
whereupon the microswitch 1 22 turns ON to 
operate the safety switch for operation of an 
alarm, buzzer, lamp or the like on the assumption 
that the operation for removing the parison 1 was 
not performed correctly. At this instant, the 
parison conveyor 3 is automatically stopped. 

Although in the embodiment described 
hereinabove the parison loading guide 7 1 is 
merely moved vertically between predetermined 
positions, it may be so constructed as to follow 
the movement of the parison conveyor, that is, it 
may be constructed so that after descent to its 
lowered position the parison loading guide 71 is 
moved horizontally by a predetermined distance m 
the direction of movement of the parison conveyor 
3 at the same speed as the latter, then it is raised 
and at the same time moved back to its original 
returned position in the direction opposite to the 
moving direction of the parison conveyor 3. 



CLAIMS 

1. An automatic parison feed system for 

40 feeding parisons one at a time onto parison pins 
projecting at predetermined inter/?'': ^ro-^ 
endless conveyor, the conveyor and pins moving 
in a furnace, the system comprising: 

an opening in an upper wall of the furnace and 
45 a shutter to open and close the opening; 

parison loading means for holding a parison 
substantially vertically, the parison loading means 
being above the opening; 

parison feed means for feeding parisons one at 
50 a time to the parison loading means; 

means for retracting the shutter from the 
opening; 

means for lowering the parison loading means 
through the opening to a predetermined position 
55 within the furnace, to feed a parison onto a 
parison pin: , j- 

means for then raising the parison loading 
means from the furnace; and 

means for then returning the shutter to close 

60 the opening. 

2. An automatic parison feed system according 
to claim 1 wherein said parison loading means 
comprises: 

a tubular parison loading guide having an open 



65 upper end through which a parison is received 
from the parison feed means and an open lower 
end through which the parison may pass when it 
is fed onto a parison pin; 

vertical drive means for vertically moving the 
70 parison loading guide in synchronism with the 
movement of the conveyor in the fumace; 

a parison catch member mounted at the lower 
end of the parison loading guide to support a 
parison in the loading guide; and 
75 a stop on the loading guide which causes the 
catch member to retract from the end of the 
loading guide when the loading guide has reached 
its lower position within the furnace, with its lower 
end opening adjacent a parison pin, so allowing 
80 the parison to fall onto the parison pin. 

3. An automatic parison feed system according 
to claims 1 and 2, wherein said parison feed 
means comprises: 

a feed hopper for accommodating parisons. in a 
85 substantially horizontal state; 

a feed conveyor for conveying the parisons 
accommodated within said feed hopper upwards, 
one by one, while keeping the parisons 
substantially horizontal; 
90 a feed tray for receiving substantially horizontal 
parisons conveyed from said feed conveyor, the 
feed tray being inclined to allow the parisons to 
roll along the feed tray; 

a kicker mounted at the lower end of the feed 
95 tray, said kicker being vertically drivable; 

a chute adjacent the kicker and movable 
between a substantially horizontal and an upright 
position, whereby the parisons which have been 
conveyed by said feed conveyor roll along the feed 
1 00 tray, the leading parison being pushed up into the 
chute by the kicker and the chute then swinging 
the parison therein into an upright position to 
allow the parison to be fed into said parison 
loading means. 
1 05 4. An automatic parison feed system according 
to claim 2, wherein said parison,:Catch member 
comprises a pair of parison catch pieces mounted 
at the lower end of said parison loading guide, said 
paired parison catch pieces being adapted to be 
1 10 pivotal ly moved simultaneously in directions 
opposite to each other to open said lower end 
opening. 

5, An automatic parison feed system accordmg 
to claim 4, wherein the upper surface of each 

1 1 5 parison catch piece comprises a half-conical 
surface, the half-conical surfaces being so 
positioned and aligned as to define together in the 
mutually adjacent position of the said catch 
pieces, one conical surface, the lower end of the 

1 20 parison in the parison loading guide being 

engaged with the conical surface so defined, so 
that the parison is positioned centrally in the 
loading guide. 

6. An automatic parison feed system according 
1 25 to claim 2, wherein said parison loading guide is 

provided at a face which is perpendicular to the 
parison conveyor with: 

a wail opening which extends from the lower 
end of the parison loading guide; and 
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a door plate mounted In the wall opening, a 
spring being provided to urge the door plate to a 
closed position, whereby a parison dropped onto a 
parison pin and moved by the conveyor pushes 
5 open the door plate and leaves the loading guide. 
7. An automatic parison feed system according 
to any preceding claim, wherein said parison 
conveyor passes into a sealed workroom 
connected to a side wall of the furnace, a parison 

1 0 being fitted onto a parison pin in the workroom 
and the workroom further having a parison 
removal position such that the parison is rennoved 
from the furnace after travelling just under one 
circuit around the conveyor path. 

15 8. An automatic parison feed system according 
to any preceding claim, including a detector to 



detect a parison fed incorrectly onto a parison pin, 
the detector being adjacent and downstream of 
the parison loading position, the detector causing 

20 th parison conveyor to stop when a parison 
protrudes above the normal position of a parison 
on a parison pin. 

9. An automatic parison feed system according 
to any preceding claim, including a parison 

25 detector between the parison loading and 
unloading positions, the detector detecting 
parisons which are being conveyed between those 
positions and acting to stop the parison conveyor 
when a parison is so detected. 

30 1 0. An automatic parison feed system 
substantially as hereinbefore described with 
reference to the accompanying drawings. 
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